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Sir: 

Please amend the above-identified International Application before entry into 
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15 In the Specification: 

Please replace the Specification of the present application, including the 
Abstract, with the following Substitute Specification: 
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SPECIFICATION 
TITLE OF THE INVENTION 
METHOD FOR ALLOCATING TRANSMISSION RESOURCES TO THE UPLINK 
5 IN A RADIO TRANSMISSION 

BACKGROUND OF THE INVENTION 
The present invention relates to a method for allocating transmission resources 
to the uplink from subscriber stations to a base station in a radio communications 
system. 

10 In radio communications systems, messages (speech, image information or 

other data) are transmitted via transmission channels using electromagnetic waves 
(radio interface). The messages are transmitted both in the downlink from the base 
station to the subscriber station and in the uplink from the subscriber station to the 
base station. 

15 DE 198 10 285.2 discloses that the signal sources are distinguished, and hence 

the signals are evaluated, using methods known as frequency division multiplexing 
(FDMA), time division multiplexing (TDMA) or code division multiplexing (CDMA), 
which also can be combined with one another. One form of time division multiplexing 
(TDMA) is the TDD (time division duplex) transmission method, in which a common 

20 frequency band is used to transmit both in the uplink (i.e., from the base station to the 
subscriber station), and in the downlink from the subscriber station to the base station. 

To transmit data between two communications terminals, it is possible to call 
upon connection-oriented concepts and concepts based on logical connections. For 
connection-oriented data transmissions, it is necessary to provide transmission 

25 resources between the two communications terminals throughout the data 
transmission. 

For data transmission using logical connections, permanent provision of 
transmission resources is not necessary. An example of such data transmission is 
packet data transmission. In this case, there is a logical connection between the two 
30 subscriber stations throughout data transmission, but transmission resources are 
provided only during the actual transmission times for the data packets. This method 
is based on transmission of the data in short data packets, between which relatively 

2 
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long breaks can arise. In the breaks between the data packets, transmission resources 
are available for other logical connections. With reference to one logical connection, 
transmission resources are saved. 

The packet data transmission method known from German patent specification 
5 DE 44 02 930 Al is particularly suitable for communications systems with limited 
transmission resources. However, it was developed for transmitting non-time-critical 
information, where delay times in transmitting the information, particularly in the 
uplink, are not relevant. The base station in a communications system can react to 
time-critical information arriving in the network by appropriately classifying the 

10 transmission resources in the downlink. For the uplink, this is not possible, since 
allocation of the radio resources is performed in the network. In particular, it is not 
possible to coordinate the subscriber stations with one another, such that information 
can be transmitted only with very long delays. 

DE 197 34 935 discloses a method in which a base station takes a request as a 

15 basis for allocating transmission resources in the uplink to this subscriber station. 
However, the request is made by the subscriber station using a multiple access 
operation, which is known from the GSM mobile radio system, for example. The 
complex signaling and the likelihood of collision during multiple access results in very 
long delay times having to be accepted. 

20 The present invention is, therefore, directed toward a method for allocating 

transmission resources for the transmission of information which is more appropriate 
for time-critical applications. 

SUMMARY OF THE INVENTION 
In the inventive method for allocating transmission resources to the uplink in a 

25 radio interface between subscriber station (MS) and a base station (BS) in a TD- 
CDMA communications system, a number of time slots are combined in one frame for 
the radio interface. The transmission resources can be respectively allocated to a 
subscriber station for data transmission, the transmission resources being defined by a 
frequency band, a spreading code and a time slot. Spreading codes are also known 

30 within a CDMA system as CDMA codes. 

A first signaling channel, formed by the transmission resources of a time slot, 
within the frame contains a number of subchannels. The subchannels are defined by 



spreading code for the transmission resource and transmission time within the time 
slot. A first portion of the subchannels is used by the subscriber stations for random 
multiple access, and a second portion of the subchannels is exclusively allocated to 
subscriber stations for the purposes of signaling within logical connections. 
5 In contrast to the subchannels, used by the random multiple access, of the first 

portion, the subchannels of the second portion are exclusively allocated to subscriber 
stations. Since random multiple access involves a number of subscriber stations being 
able to access a subchannel of the first portion simultaneously, a collision is likely. 
For exclusively allocated subchannels of the second portion, on the other hand, a 

10 collision can be ruled out and, hence, the delay before the use of the transmission 
resources for time-critical information in the uplink is significantly reduced. 

Due to the exclusive allocation, additional signaling in the downlink to confirm 
the signaling to the subscriber station, as is customary during random multiple access, 
is not necessary. In this case, the subscriber station does not wait for confirmation, but 

1 5 rather immediately starts to transmit the time-critical information. 

To increase the reliability of signaling, additional confirmation is advantageous 
if the transmission conditions hold a risk of incorrect signaling. In this case, the 
subscriber station waits for confirmation by the base station before transmitting the 
time-critical information. 

20 For the purposes of signaling in logical connections, the inventive method 

requires only few resources for signaling, such that signaling is effected in just a few 
milliseconds. 

In one advantageous embodiment of the present invention, the split of the 
subchannels into the first and second portions is configured by the base station and is 
25 signaled to the subscriber stations via a general signaling channel. 

In contrast to fixed splitting of the subchannels, configuration by the base 
station permits matching to various criteria, for example to the volume of radio traffic. 
Thus, the split can be configured on the basis of the number of existing connections, 
the number of random multiple access operations or the number of logical connections 
30 for transmitting time-critical information. 

Advantageously, the split is configured cyclically. With cyclic configuration, 
the resources required for signaling the configuration are used more effectively. If the 
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configuration is updated cyclically only every 30 seconds, for example, the amount of 
resources used up is very small. 

With particular advantage, the second portion of the subchannels is provided 
for collision-free signaling of requests by the subscriber station for transmission 
5 resources for transmitting time-critical information. 

The transmission of time-critical information presupposes that the delay before 
transmission resources are used is short. For transmitting voice information, the delay 
must not exceed 100 milliseconds. To use the transmission resources effectively in the 
uplink, the present invention proposes that, during breaks in the transmission of time- 

10 critical information, non-time-critical information be transmitted by other subscriber 
stations using the same transmission resource. 

The inventive method guarantees that the delay before the transmission 
resource is used for transmitting the time-critical information does not exceed a 
maximum value. The maximum value is significantly below that for random multiple 

15 access and, with a suitable choice of other system parameters (shallow interleaving 
depth), is less than 40 milliseconds. 

With particular advantage, an exclusive allocation of a transmission resource to 
the respective subscriber station is temporarily canceled during the breaks in the 
transmission of time-critical information signaled by the subscriber station, and the 

20 transmission resource is used to transmit non-time-critical information from other 
subscriber stations to the base station within a logical connection. 

The breaks in the transmission of time-critical information are detected by the 
base station. In this case, various methods are advantageously used for detection 
which also can be combined with one another. 

25 First, the breaks are detected by evaluating the signaling in the subchannel of 

the second portion. The subchannel is exclusively allocated to the subscriber station 
transmitting time-critical information. If, by way of example, the subscriber station 
sends no signaling in the subchannel, the base station makes the transmission resource 
used available for transmitting non-time-critical information from other subscriber 

30 stations. 

Second, the breaks are detected by evaluating an interruption in the data 
stream. If transmission of the time-critical information is interrupted, then a break is 
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established after a fixed time interval or a time interval configured on the basis of 
transmission conditions or the load of radio traffic, and the base station makes the 
transmission resource used available for transmitting non-time-critical information 
from other subscriber stations. 
5 Third, the breaks are detected by virtue of the time-critical information 

containing signaling relating to an interruption in the transmission of the time-critical 
information evaluated by the base station or a network device. 

Applications using non-time-critical information are, by way of example, e- 
mail, or Internet data, for which only a low quality of service (QoS) is required. Such 

10 information also can be transmitted with a relatively long delay. 

The base station advantageously takes the request as a basis for signaling 
termination of the non-time-critical information from the respective other subscriber 
station and allocation of the transmission resource for transmitting the time-critical 
information. The signaling is effected, by way of example, simultaneously using a 

15 second signaling channel. Thus, the base station controls the distribution of 
transmission resources in the uplink, without continually needing to allocate a 
transmission resource exclusively to a transmission of time-critical information. 
Coordination of the transmissions in the uplink is, therefore, controlled by the base 
station or a network device. 

20 In an alternative embodiment of the present invention, the second portion of the 

subchannels is provided for measurements of transmission conditions in the radio 
interface. During a logical connection, information temporarily is not transmitted. To 
ensure that the transmission conditions in the radio interface are nevertheless measured 
during the transmission breaks, a measurement signal is transmitted as signaling in a 

25 subscriber station's exclusively allocated subchannels of the second portion. This 
signaling can be effected, by way of example, cyclically or at the request of the base 
station. The measurement needs to be updated only at long time intervals; for 
example, 2 seconds. Exclusive allocation of the subchannel is, thus, effected only for 
a limited time period controlled cyclically by the base station at relatively long time 

30 intervals. Thus, a number of subscriber stations alternately transmit one or more 
measurement signals within a subchannel which, however, is exclusively allocated in 
this time slot, such that only few resources are used up. 



:l O O hu "' ! :. H 1. n ,, O ... : J : iC sl p * "■ 



Advantageously, the measurements of the transmission conditions are 
evaluated for the purposes of transmitted power regulation, frame synchronization and 
ascertaining a timing advance. 

During long transmission breaks within logical connections, the transmitted 
5 power, frame synchronization and timing advance are thus updated cyclically and, 
hence, a collision due to altered signal delay times is prevented and the interference 
due to unregulated transmitted powers is reduced. 

The subchannels of the second portion advantageously are used for a number of 
different signaling operations and measurements. Thus, the measurement of the 
1 0 transmission conditions is combined with the collision-free request. 

Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the Invention and the 
Figures. 

BRIEF DESCRIPTION OF THE FIGURES 
15 FIGURE 1 shows a block diagram of a radio communications system, in 

particular of a mobile radio system. 

FIGURE 2 shows a schematic illustration of the radio interface between base 
stations and subscriber stations. 

FIGURE 3 shows a schematic illustration of the sequence of the inventive 
20 method. 

DETAILED DESCRIPTION OF THE INVENTION 
The radio communications system shown in FIGURE 1 and, by way of 
example, in the form of a mobile radio system, includes a multiplicity of mobile 
switching centers SGSN which are networked among one another and set up access to 
25 a landline network PDN. In addition, these mobile switching centers SGSN are 
connected to at least one respective device for allocating radio resources RNC. Each 
of these devices RNC, in turn, allows a connection to at least one base station BS. 

This base station BS is a radio station which can use a radio interface to set up 
and signal communication links to mobile or fixed subscriber stations MS, MSX, 
30 MSS1 and MSS2. The functionality of this structure is used by the inventive method. 
Use in a wireless subscriber access system (access network), for example, likewise is 
possible in this context. 



; i O Vi C. ^ I :1 G ■ ■ t.M £i! ^ r 



From a subscriber station MS to a base station BS, a transmission channel 
DCH in the uplink is exclusively allocated for the undelayed transmission of time- 
critical information zki. This transmission channel DCH may include one or more 
transmission resources UR, as shown in more detail in Figure 2. This transmission 
5 channel DCH is designed for the maximum values of greatly fluctuating data rates. 
Particularly, time-critical applications with greatly fluctuating data rates which are to 
be transmitted with little delay, such as video transmissions or voice transmissions 
with an interruption in the transmission during the breaks in speech (VAD, Voice 
Activity Detection), require an exclusively allocated transmission channel DCH for 

10 these services. In this transmission channel DCH, the transmission of time-critical 
information zki is not delayed by the transmission of non-time-critical information 
nzki from other subscriber stations MSX. 

By contrast, transmission channels DSCH with shared use are not exclusively 
allocated to a transmission to a number of subscriber stations MSS1 and MSS2. They 

15 are used by different subscriber stations MSS1, MS2 for non-time-critical information 
nzki; for example, delayed transmissions of data packets. For non-time-critical 
information nzki transmitted in transmission channels with shared use, signaling 
known from the GPRS system is used, for example, where the much longer delays are 
accepted by the signaling for the non-time-critical information nzki. The relatively 

20 long delay is unacceptable for transmitting time-critical information zki, however. 

According to the present invention, in the breaks in the transmission of the 
time-critical information zki, non-time-critical information nzki from other subscriber 
stations MSX is additionally transmitted in the same transmission channel DCH. A 
sequence for the inventive method is illustrated in this regard in FIGURE 3. 

25 An illustrative frame structure for the radio interface in a TDD transmission 

method can be seen in FIGURE 2. In line with a TDMA component, provision is 
made for splitting a broadband frequency band fb; for example, having the bandwidth 
of 5 MHz. A transmission resource UR is defined by a frequency band fb, a spreading 
code sk and a time slot ts. Good separation is possible using orthogonal spreading 

30 codes. A transmission resource UR is the smallest unit which can be allocated to a 
subscriber station MS, MSX, MSS1 or MSS2 for data transmission. Within a 
broadband frequency band fb, the consecutive time slots ts are structured on the basis 



of a frame structure. Thus, 15 time slots tsO to tsl4 are combined to form one frame 
rh. 

When using the TDD transmission method, some of the time slots tsl to tsl4 
are used in the uplink and some of the time slots tsO to tsl 4 are used in the downlink, 
5 with transmission in the downlink taking place before transmission in the uplink, for 
example. In between, there is a switching instant SP which is positioned flexibly on 
the basis of the respective need for transmission channels DCH, DSCH for the uplink 
and the downlink. 

Channel pooling is used to allocate one or more transmission resources UR to a 

10 communication link in each case. 

The channel pooling method is advantageously used to produce communication 
links to and from subscriber stations MS, MSX using different data rates or to operate 
a number of services in parallel on one communication link. To this end, a number of 
transmission resources UR are combined for transmission for one connection. 

1 5 Within the frame rh, a first signaling channel RACH in the uplink, the general 

signaling channel BCCH, and a second signaling channel FACH in the downlink are 
shown by way of example. While the general signaling channel BCCH and the second 
signaling channel FACH require only one transmission resource UR, the first signaling 
channel RACH includes the transmission resources UR of a whole time slot ts. 

20 Below the frame rh, the structure of the first signaling channel RACH is 

shown. The first signaling channel RACH contains consecutive subchannels SUB 
defined by spreading code sk and transmission time sts within the time slot ts. A first 
portion of the subchannels SUB, shown without shading in FIGURE 2, is used by the 
subscriber stations MS, MSX, MSS1 and MSS2 for random multiple access. In 

25 addition, a second portion of the subchannels SUB, shown with shading in FIGURE 2, 
is exclusively allocated to subscriber stations MS for signaling; for example, signaling 
the transmission of time-critical information zki within existing logical connections. 

The split of the subchannels SUB into the first and second portions is 
configured by the base station BS and is signaled to the subscriber stations MS, MSX, 

30 MSS 1 and MSS2 via the general signaling channel BCCH. By way of example, all the 
transmission times sts for a spreading code sk are allocated to one portion of the 
subchannels SUB (not shown in FIGURE 2). 
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Alternatively, all the spreading codes sk for a transmission time sts are 
allocated to one portion of the subchannels. FIGURE 2 shows a free split by the base 
station BS, as configured on the basis of the number of random multiple access 
operations, for example. 
5 FIGURE 3 shows, schematically, the sequence of the inventive method 

between a base station BS and two subscriber stations MS and MSX. In this example, 
the subscriber station MS needs to transmit time-critical information zki to the base 
station BS. While the subscriber station MSX needs to transmit only non-time-critical 
information nzki to the base station BS. The sequence takes place along a time axis t. 

10 In step 1, signaling information is transmitted from the base station BS to the 

subscriber stations MS and MSX via the general signaling channel BCCH. In this 
case, some of the signaling information is the split for the subchannels SUB of the first 
signaling channel RACH into a first portion for random multiple access and into a 
second portion for signaling within existing logical connections. 

15 To set up a logical connection, the subscriber station MS evaluates the 

signaling information in step 2. The user uses the subscriber station MS to request one 
or more transmission resources UR for the logical connection in order to transmit time- 
critical information zki. To this end, the subscriber station MS uses a random multiple 
access method in step 3 to send signaling to request the transmission resources UR for 

20 the time-critical information zki to the base station BS in the first portion of the 
subchannels SUB of the first signaling channel RACH. 

To set up a further logical connection, the subscriber station MSX evaluates the 
signaling information instep 4. The user uses the subscriber station MSX to request at 
least the further logical connection for transmitting non-time-critical information nzki. 

25 To this end, the subscriber station MSX uses a random multiple access method in step 
5 to send signaling to request the connection for the non-time-critical information nzki 
to the base station BS in the first portion of the subchannels SUB of the first signaling 
channel RACH. 

In step 6, the base station BS evaluates the signaling received in the first 
30 signaling channel RACH. For both subscriber stations MS and MSX, logical 
connections are set up and signaled. To set up the connections, further signaling is 



10 
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advantageous (for example, for the purposes of identification or authentication), which 
are not shown in FIGURE 3 for the sake of simplicity. 

The subscriber station MS is exclusively allocated, by way of example, a 
transmission resource UR within the logical connection. In addition, the subscriber 
5 station MS is exclusively allocated a subchannel SUB of the second portion for the 
purposes of collision-free signaling of requests for the transmission resource UR for 
transmitting the time-critical information zki. A further exclusively allocated 
subchannel SUB of the second portion is provided for measurements of transmission 
conditions in the radio interface. 

10 In step 7, the allocations are signaled to the subscriber station MS. In step 8, 

the allocations are signaled to the subscriber station MSX; for example, in the second 
signaling channel FACH. The subscriber station MSX then enters standby mode. 
Beforehand, in step 6, the subscriber station MSX is allocated the same transmission 
resource UR within a further logical connection for transmitting the non-time-critical 

15 information nzki. In addition, the subscriber station MSX is allocated a subchannel 
SUB of the second portion for measurements of transmission conditions in the radio 
interface. These subchannels SUB for measurement for the two subscriber station MS 
and MSX are transmitted alternately using the same spreading code sk and 
transmission time sts but in different frames. 

20 In step 9, data are available for transmission in the subscriber station MS and, 

in step 10, the subscriber station MS subsequently sends the request for the 
transmission resource UR to the base station BS continuously in the subchannel SUB 
of the first portion. The base station makes the transmission channel DCH available in 
step 1 1 and, in step 12, sends the channel available signal to the subscriber station MS 

25 in the second signaling channel FACH. 

In step 13, the subscriber station MS continues to send the time-critical 
information zki to the base station BS up until a break (i.e., until there is no time- 
critical information zki for transmission), so that, from step 14 onward, there is no 
longer any signaling sent by the subscriber station MS in the subchannel SUB of the 

30 first portion for the purposes of requesting the transmission resource UR. 

During the described time period for steps 9 to 14, the other subscriber station 
MSX waits for the opportunity to transmit the non-time-critical information nzki. For 
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this purpose, the information is buffer-stored in a queue in step 15. During the time 
period, the other subscriber station MSX sends measurement signals, once or a number 
of times, to the base station BS in the subchannel SUB in step 16. 

When the break in the transmission of the time-critical information zki, which 
5 is signaled in step 14, is evaluated, the base station BS sends signaling to make the 
transmission resource UR available for the non-time-critical information nzki to the 
other subscriber station MSX in the second signaling channel FACH in step 17. The 
other subscriber station MSX then sends the information nzki to the base station BS in 
step 18. 

10 In step 18, the present invention is particularly advantageously combined in 

connection with a method (ARQ) for repeated sending of incorrectly received data. 
Data received with interference are detected, signaled to the transmission end and 
transmitted again by the latter. Particularly for non-time-critical information nzki (for 
example, packet data for an e-mail), a data packet of the non-time-critical information 

15 nzki which has been transmitted only incompletely due to the end of the break in the 
transmission of the time-critical information zki, is transmitted again within the next 
break, for example. 

An end of the break is signaled by the subscriber station MS in step 1 9 in the 
exclusively allocated subchannel SUB of the second portion. The base station BS then 

20 simultaneously makes the transmission resource UR available for transmitting the 
time-critical information zki in step 20 and, in step 21, signals to the other subscriber 
station MSX that the transmission resource UR has been disabled for transmitting the 
non-time-critical information nzki. 

Although the present invention has been described with reference to specific 

25 embodiments, those of skill in the art will recognize that changes may be made thereto 
without departing from the spirit and scope of the invention as set forth in the hereafter 
appended claims. 
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ABSTRACT OF THE DISCLOSURE 
A method for allocating transmission resources to the uplink in a TD-CDMA 
radio interface, wherein a number of time slots are combined in one frame, a first 
signaling channel within the frame contains consecutive subchannels, the subchannels 
are defined by spreading code and transmission time within the time slot, a first 
portion of the subchannels is used by subscriber stations for random multiple access, 
and a second portion of the subchannels is exclusively allocated to subscriber stations 
for signaling in logical connections. 
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In the claims : 

On page 16, cancel line 1, and substitute the following left-hand justified 
heading therefor: 
CLAIMS 

5 Please cancel 1-12, without prejudice, and substitute the following claims 

therefor: 

13. A method for allocating transmission resources to an uplink in a radio 
interface between a plurality of subscriber stations and a base station in a 
communications system, the method comprising the steps of : 

10 combining a plurality of time slots in one frame for the radio interface; 

defining the transmission resources by a frequency band, a spreading code and 
a time slot; 

enabling allocation of the transmission resources to a subscriber station for data 
transmission; 

15 providing a first signaling channel, formed by the transmission resources of a 

time slot, within the one frame, the first signaling channel containing a plurality of 
subchannels defined by the spreading code for the transmission resources and 
transmission time within the time slot; 

using a first portion of the subchannels by the subscriber stations for random 
20 multiple access; and 

exclusively allocating a second portion of the subscriber channels to subscriber 
stations for signaling within existing logical connections. 

14. A method for allocating transmission resources as claimed in claim 13, 
25 the method further comprising the steps of: 

configuring a split of the subchannels into the first and second portions by the 
base station; and 

signaling the configuration to the subscriber stations via a general signaling 
channel. 

30 
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15. A method for allocating transmission resources as claimed in claim 14, 
wherein the split is configured based on a number of random multiple access 
operations. 

5 16. A method for allocating transmission resources as claimed in claim 14, 

wherein the split is configured based on a number of logical connections for 
transmitting time-critical information. 

17. A method for allocating transmission resources as claimed in claim 14, 
10 wherein the split is configured cyclically. 

18. A method for allocating transmission resources as claimed in claim 14, 
the method further comprising the step of providing at least one subchannel of the 
second portion for collision-free signaling of requests by the subscriber stations for 

15 transmission resources for transmitting time-critical information. 

19. A method for allocating transmission resources as claimed in claim 13, 
the method further comprising the step of providing at least one subchannel of the 
second portion for measurements of transmission conditions in the radio interface. 

20 

20 A method for allocating transmission resources as claimed in claim 19, 
the method further comprising the step of evaluating the measurements of the 
transmission conditions for transmitted power regulation. 

25 21 A method for allocating transmission resources as claimed in claim 19, 

the method further comprising the step of evaluating the measurements of the 
transmission conditions for frame synchronization. 

22. A method for allocating transmission resources as claimed in claim 19, 
30 the method further comprising the step of evaluating the measurements of the 
transmission conditions for ascertaining a timing advance. 
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23. A method for allocating transmission resources as claimed in claim 18, 
the method further comprising the steps of: 

temporarily canceling an exclusive allocation of a transmission resource to the 
respective subscriber station during breaks in the transmission of time-critical 
5 information signaled by the respective subscriber station; and 

using the transmission* resource to transmit non-time-critical information from 
other subscriber stations to the base station within a logical connection. 

24. A method for allocating transmission resources as claimed in claim 23, 
10 wherein the base station takes the request as a basis for signaling termination of the 

transmission of the non-time-critical information from the respective other subscriber 
station and allocation of the transmission resource for transmitting the time-critical 
information, using a second signaling channel. 



16 



,1 , 0 rS is-i- H< 1 B - , O £1' & k 1 a fl ? 



REMARKS 
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The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter is 
added thereby. Attached hereto is a marked-up version of the changes made to the 
specification by the present amendment. The attached page is captioned " Version 
With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-12 in favor of 
new claims 13-24. Claims 13-24 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1-12 in order to 
present those claims in accordance with preferred United States Patent Practice would 
have been too extensive, and thus would have been too burdensome. The present 
amendment is intended for clarification purposes only and not for substantial reasons 
related to patentability pursuant to 35 U.S.C. §§101, 102, 103 or 112. Indeed, the 
cancellation of claims 1-12 does not constitute an intent on the part of the Applicants 
to surrender any of the subject matter of claims 1-12. 

Early consideration on the merits is respectfully requested. 




(Reg. No. 39,056) Y 
William E. Vaughan A 
Bell, Boyd & Lloyd LLCT 
P:0. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicants 
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In The Specification: 

The Specification of the present application, including the Abstract, has been 
amended as follows: 
5 D e scription 

SPECIFICATION 
TITLE OF THE INVENTION 
METHOD FOR ALLOCATING TRANSMISSION RESOURCES TO THE UPLINK 
IN A RADIO TRANSMISSION 
10 BACKGROUND OF THE INVENTION 

The present invention relates to a method for allocating transmission resources 
to the uplink from subscriber stations to a base station in a radio communications 
system. 

In radio communications systems, messages (speech, image information or 
15 other data) are transmitted via transmission channels using electromagnetic waves 
(radio interface). The messages are transmitted both in the downlink from the base 
station to the subscriber station and in the uplink from the subscriber station to the 
base station. 

DE 198 10 285.2 discloses that the signal sources are distinguished, and hence 
20 the signals are evaluated, using methods known as frequency division multiplexing 
(FDMA), time division multiplexing (TDMA) or code division multiplexing (CDMA), 
which ean also can be combined with one another. One form of time division 
multiplexing (TDMA) is the TDD (time division duplex) transmission method, in 
which a common frequency band is used to transmit both in the uplink^-^^ (i.e., from 
25 the base station to the subscriber station), and in the downlink from the subscriber 
station to the base station. 

To transmit data between two communications terminals, it is possible to call 
upon connection-oriented concepts and concepts based on logical connections. For 
connection-oriented data transmissions, it is necessary to provide transmission 
30 resources, between the two communications terminals throughout the data 
transmission. 
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For data transmission using logical connections, permanent provision of 
transmission resources is not necessary. An example of such data transmission is 
packet data transmission. In this case, there is a logical connection between the two 
subscriber stations throughout data transmission, but transmission resources are 
5 provided only during the actual transmission times for the data packets. This method 
is based on transmission of the data in short data packets, between which relatively 
long breaks can arise. In the breaks between the data packets, transmission resources 
are available for other logical connections. With reference to one logical connection, 
transmission resources are saved. 

10 The packet data transmission method known from German patent specification 

DE 44 02 930 Al is particularly suitable for communications systems with limited 
transmission resources. However, it was developed for transmitting non-time-critical 
information, where delay times in transmitting the information, particularly in the 
uplink, are not relevant. The base station in a communications system can react to 

15 time-critical information arriving in the network by appropriately classifying the 
transmission resources in the downlink. For the uplink, this is not possible, since 
allocation of the radio resources is performed in the network. In particular, it is not 
possible to coordinate the subscriber stations with one another, which m e ans such that 
information can be transmitted only with very long delays. 

20 DE 197 34 935 discloses a method in which a base station takes a request as a 

basis for allocating transmission resources in the uplink to this subscriber station. 
However, the request is made by the subscriber station using a multiple access 
operation, which is known from the GSM mobile radio system, for example. The 
complex signaling and the likelihood of collision during multiple access mean that 

25 results in very long delay times have having to be accepted. 

The present invention is baaed on th e obj e ct of sp e cifying , therefore, directed 
toward a method for allocating transmission resources for the transmission of 
information which is more appropriate for time-critical applications. Thi s obj e ct i s 
achi e ved by the m e thod having the f e atur e s of patent claim 1. Advantageous 

30 d e v e lopm e nt s of th e inv e ntion can b e found in th e subclaims. 
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SUMMARY OF THE INVENTION 
In the inventive method for allocating transmission resources to the uplink in a 
radio interface between subscriber station (MS) and a base station (BS) in a TD- 
CDMA communications system, a plurality number of time slots are combined in one 
5 frame for the radio interface. The transmission resources can be respectively be 
allocated to a subscriber station for data transmission, the transmission resources being 
defined by a frequency band, a spreading code and a time slot. Spreading codes are 
also known within a CDMA system as CDMA codes. 

A first signaling channel, formed by the transmission resources of a time slot, 
10 within the frame contains a plurality number of subchannels. The subchannels are 
defined by spreading code for the transmission resource and transmission time within 
the time slot. A first portion of the subchannels is used by the subscriber stations for 
random multiple access, and additionally a second portion of the subchannels is 
exclusively allocated to subscriber stations for the purposes of signaling within logical 
1 5 connections. 

In contrast to the subchannels, used by the random multiple access, of the first 
portion, the subchannels of the second portion are exclusively allocated to subscriber 
stations. Since random multiple access involves a plurality number of subscriber 
stations being able to access a subchannel of the first portion simultaneously, a 
20 collision is likely. For exclusively allocated subchannels 

of the second portion, on the other hand, a collision can be ruled out and^ 
hence,, the delay before the use of the transmission resources for time-critical 
information in the uplink is significantly reduced. 

On account of Due to the exclusive allocation, additional signaling in the 
25 downlink to confirm the signaling to the subscriber station, as is customary during 
random multiple access, is not necessary. In this case, the subscriber station does not 
wait for confirmation, but rather immediately starts to transmit the time-critical 
information. 

To increase the reliability of signaling, additional confirmation is advantageous 
30 if the transmission conditions hold a risk of incorrect signaling. In this case, the 
subscriber station waits for confirmation by the base station before transmitting the 
time-critical information. 
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For the purposes of signaling in logical connections, the inventive method 
requires only few resources for signaling, which m e an s such that signaling is effected 
in just a few milliseconds. 

In one advantageous refin e m e nt embodiment of the present invention, the split 
5 of the subchannels into the first and second portions is configured by the base station 
and is signaled to the subscriber stations via a general signaling channel. 

In contrast to fixed splitting of the subchannels, configuration by the base 
station permits matching to various criteria, for example to the volume of radio traffic. 
Thus, the split can be configured on the basis of the number of existing connections, 
1 0 the number of random multiple access operations or the number of logical connections 
for transmitting time-critical information. 

Advantageously, the split is configured cyclically. With cyclic configuration, 
the resources required for signaling the configuration are used more effectively. If the 
configuration is updated cyclically only every 30 seconds, for example, the amount of 
1 5 resources used up is very small. 

With particular advantage, the second portion of the subchannels is provided 
for collision-free signaling of requests by the subscriber station for transmission 
resources for transmitting time-critical information. 

The transmission of time-critical information presupposes that the delay before 
20 transmission resources are used is short. For transmitting voice information, the delay 
must not exceed 100 milliseconds. To use the transmission resources effectively in the 
uplink, the present invention proposes that, during breaks in the transmission of time- 
critical information, non-time-critical information be transmitted by other subscriber 
stations using the same transmission resource. 
25 The inventive method guarantees that the delay before the transmission 

resource is used for transmitting the time-critical information does not exceed a 
maximum value. The maximum value is significantly below that for random multiple 
access and, with a suitable choice of other system parameters (shallow interleaving 
depth), is less than 40 milliseconds. 
30 With particular advantage, an exclusive allocation of a transmission resource to 

the respective subscriber station is temporarily canceled during the breaks in the 
transmission of time-critical information signaled by the subscriber station, and the 
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transmission resource is used to transmit non-time-critical information from other 
subscriber stations to the base station within a logical connection. 

The breaks in the transmission of time-critical information are detected by the 
base station. In this case, various methods are advantageously used for detection 
5 which can also can be combined with one another. 

First, the breaks are detected by evaluating the signaling in the subchannel of 
the second portion. The subchannel is exclusively allocated to the subscriber station 
transmitting time-critical information. If, by way of example, the subscriber station 
sends no signaling in the subchannel, the base station makes the transmission resource 
10 used available for transmitting non-time-critical information from other subscriber 
stations. 

S e condly Second , the breaks are detected by evaluating an interruption in the 
data stream. If transmission of the time-critical information is interrupted, then a break 
is established after a fixed time interval or a time interval configured on the basis of 

15 transmission conditions or the load of radio traffic, and the base station makes the 
transmission resource used available for transmitting non-time-critical information 
from other subscriber stations. 

Thirdly Third , the breaks are detected by virtue of the time-critical information 
containing signaling relating to an interruption in the transmission of the time-critical 

20 information evaluated by the base station or a network device. 

Applications using non-time-critical information are, by way of example, e- 
mail, or Internet data, for which only a low quality of service (QoS) is required. Such 
information can also can be transmitted with a relatively long delay. 

The base station advantageously takes the request as a basis for signaling 

25 termination of the non-time-critical information from the respective other subscriber 
station and allocation of the transmission resource for transmitting the time-critical 
information. The signaling is effected, by way of example, simultaneously using a 
second signaling channel. Thus, the base station controls the distribution of 
transmission resources in the uplink, without continually needing to allocate a 

30 transmission resource exclusively to a transmission of time-critical information. 
Coordination of the transmissions in the uplink is., therefore., controlled by the base 
station or a network device. 
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In an alternative r e finem e nt embodiment of the present invention, the second 
portion of the subchannels is provided for measurements of transmission conditions in 
the radio interface. During a logical connection, t e mporarily no information is 
temporarily not transmitted. To ensure that the transmission conditions in the radio 
5 interface are nevertheless measured during the transmission breaks, a measurement 
signal is transmitted as signaling in a subscriber station's exclusively allocated 
subchannels of the second portion. This signaling can be effected, by way of example, 
cyclically or at the request of the base station. The measurement needs to be updated 
only at long time intervals?; for example., 2 seconds. Exclusive allocation of the 
10 subchannel is,, thus,, effected only for a limited time period controlled cyclically by the 
base station at relatively long time intervals. Thus, a plurality number of subscriber 
stations alternately transmit one or more measurement signals within a subchannel 
which, however, is exclusively allocated in this time slot T which m e ans such that only 
few resources are used up. 
15 Advantageously, the measurements of the transmission conditions are 

evaluated for the purposes of transmitted power regulation, frame synchronization and 
ascertaining a timing advance. 

During long transmission breaks within logical connections, the transmitted 
power, frame synchronization and timing advance are thus-updated cyclically? and^ 
20 hence* a collision on account of due to altered signal delay times is prevented and the 
interference on account of due to unregulated transmitted powers is reduced. 

The subchannels of the second portion are advantageously are used for a 
plurality number of different signaling operations and measurements. Thus, the 
measurement of the transmission conditions is advantag e ously combined with the 
25 collision-free request. 

Th e inv e ntion i s e xplain e d in mor e detail b e low using e x e mplary embodim e nts 
with r e f e r e nc e to illustrations in th e drawings, in which 

Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the Invention and the 
30 Figures. 
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BRIEF DESCRIPTION OF THE FIGURES 
FIGURE 1 shows a block diagram of a radio communications system, in 
particular of a mobile radio system^. 

FIGURE 2 shows a schematic illustration of the radio interface between base 
5 stations and subscriber stationsj-and. 

FIGURE 3 shows a schematic illustration of the sequence of the inventive 
method. 

DETAILED DESCRIPTION OF THE INVENTION 
The radio communications system shown in FIGURE h and, by way of 
10 example, in the form of a mobile radio system, comprises includes a multiplicity of 
mobile switching centers SGSN which are networked among one another and set up 
access to a landline network PDN. In addition, these mobile switching centers SGSN 
are connected to at least one respective device for allocating radio resources RNC. 
Each of these devices RNC, in turn, allows a connection to at least one base station 
15 BS. 

This base station BS is a radio station which can use a radio interface to set up 
and signal communication links to mobile or fixed subscriber stations MS, MSX, 
MSS1 and MSS2. The functionality of this structure is used by the inventive method. 
Use in a wireless subscriber access system (access network), for example, is likewise 

20 is possible in this context. 

From a subscriber station MS to a base station BS, a transmission channel 
DCH in the uplink is exclusively allocated for the undelayed transmission of time- 
critical information zki. This transmission channel DCH can compris e may include 
one or more transmission resources UR, as shown in more detail in Figure 2. This 

25 transmission channel DCH is designed for the maximum values of greatly fluctuating 
data rates. Particularly, time-critical applications with greatly fluctuating data rates 
which are to be transmitted with little delay, such as video transmissions or voice 
transmissions with an interruption in the transmission during the breaks in speech 
(VAD, Voice Activity Detection), require an exclusively allocated transmission 

30 channel DCH for these services. In this transmission channel DCH, the transmission 
of time-critical information zki is not delayed by the transmission of non-time-critical 
information nzki from other subscriber stations MSX. 



By contrast, transmission channels DSCH with shared use are not exclusively 
allocated to a transmission to a plurality number of subscriber stations MSS1 and 
MSS2. They are used by different subscriber stations MSS1, MS2 for non-time- 
critical information nzki^ for example,, delayed transmissions of data packets. For 
5 non-time-critical information nzki transmitted in transmission channels with shared 
use, signaling known from the GPRS system is used, for example, where the much 
longer delays are accepted by the signaling for the non-time-critical information nzki. 
The relatively long delay is unacceptable for transmitting time-critical information zki, 
however. 

10 According to the present invention, in the breaks in the transmission of the 

time-critical information zki, non-time-critical information nzki from other subscriber 
stations MSX is additionally transmitted in the same transmission channel DCH. A 
sequence for the inventive method is illustrated in this regard in FIGURE 3. 

An illustrative frame structure for the radio interface in a TDD transmission 

15 method can be seen in FIGURE 2. In line with a TDMA component, provision is 
made for splitting a broadband frequency band fb^ for example^ having the bandwidth 
of 5 MHz. A transmission resource UR is defined by a frequency band fb, a spreading 
code sk and a time slot ts. Good separation is possible using orthogonal spreading 
codes. A transmission resource UR is the smallest unit which can be allocated to a 

20 subscriber station MS, MSX, MSS1 or MSS2 for data transmission. Within a 
broadband frequency band fb, the consecutive time slots ts are structured on the basis 
of a frame structure. Thus, 15 time slots tsO to tsl4 are combined to form one frame 
rh. 

When using the TDD transmission method, some of the time slots tsl to tsl4 
25 are used in the uplink and some of the time slots tsO to tsl 4 are used in the downlink, 
with transmission in the downlink taking place before transmission in the uplink, for 
example. In between, there is a switching instant SP which is positioned flexibly on 
the basis of the respective need for transmission channels DCH, DSCH for the uplink 
and the downlink. 

30 Channel pooling is used to allocate one or more transmission resources UR to a 

communication link in each case. 
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The channel pooling method is advantageously used to produce communication 
links to and from subscriber stations MS, MSX using different data rates or to operate 
a plurality number of services in parallel on one communication link. To this end, a 
plurality number of transmission resources UR are combined for transmission for one 
5 connection. 

Within the frame rh, a first signaling channel RACH in the uplink, the general 
signaling channel BCCH, and a second signaling channel FACH in the downlink are 
shown by way of example. While the general signaling channel BCCH and the second 
signaling channel FACH require only one transmission resource UR, the first signaling 
10 channel RACH compris e s includes the transmission resources UR of a whole time slot 
ts. 

Below the frame rh, the structure of the first signaling channel RACH is 
shown. The first signaling channel RACH contains consecutive subchannels SUB 
defined by spreading code sk and transmission time sts within the time slot ts. A first 

15 portion of the subchannels SUB, shown without shading in FIGURE 2, is used by the 
subscriber stations MS, MSX, MSS1 and MSS2 for random multiple access. In 
addition, a second portion of the subchannels SUB, shown with shading in FIGURE 2, 
is exclusively allocated to subscriber stations MS for signalings for example,, signaling 
the transmission of time-critical information zki within existing logical connections. 

20 The split of the subchannels SUB into the first and second portions is 

configured by the base station BS and is signaled to the subscriber stations MS, MSX, 
MSS1 and MSS2 via the general signaling channel BCCH. By way of example, all the 
transmission times sts for a spreading code sk are allocated to one portion of the 
subchannels SUB (not shown in FIGURE 2).AIt o rnativ o ly 2), 

25 Alternatively , all the spreading codes sk for a transmission time sts are 

allocated to one portion of the subchannels. FIGURE 2 shows a free split by the base 
station BS, as configured on the basis of the number of random multiple access 
operations, for example. 

FIGURE 3 shows, schematically, the sequence of the inventive method 

30 between a base station BS and two subscriber stations MS and MSX. In this example, 
the subscriber station MS needs to transmit time-critical information zki to the base 
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station BS. While the subscriber station MSX needs to transmit only non-time-critical 
information nzki to the base station BS. The sequence takes place along a time axis t. 

In step 1, signaling information is transmitted from the base station BS to the 
subscriber stations MS and MSX via the general signaling channel BCCH. In this 
5 case, some of the signaling information is the split for the subchannels SUB of the first 
signaling channel RACH into a first portion for random multiple access and into a 
second portion for signaling within existing logical connections. 

To set up a logical connection, the subscriber station MS evaluates the 
signaling information in step 2. The user uses the subscriber station MS to request one 

10 or more transmission resources UR for the logical connection in order to transmit time- 
critical information zki. To this end, the subscriber station MS uses a random multiple 
access method in step 3 to send signaling to request the transmission resources UR for 
the time-critical information zki to the base station BS in the first portion of the 
subchannels SUB of the first signaling channel RACH. 

15 To set up a further logical connection, the subscriber station MSX evaluates the 

signaling information instep 4. The user uses the subscriber station MSX to request at 
least the further logical connection for transmitting non-time-critical information nzki. 
To this end, the subscriber station MSX uses a random multiple access method in step 
5 to send signaling to request the connection for the non-time-critical information nzki 

20 to the base station BS in the first portion of the subchannels SUB of the first signaling 
channel RACH. 

In step 6, the base station BS evaluates the signaling received in the first 
signaling channel RACH. For both subscriber stations MS and MSX, logical 
connections are set up and signaled. To set up the connections, further signaling is 

25 advantageous? {for example,, for the purposes of identification or authentication), 
which are not shown in FIGURE 3 for the sake of simplicity. 

The subscriber station MS is exclusively allocated, by way of example, a 
transmission resource UR within the logical connection. In addition, the subscriber 
station MS is exclusively allocated a subchannel SUB of the second portion for the 

30 purposes of collision-free signaling of requests for the transmission resource UR for 
transmitting the time-critical information zki. A further exclusively allocated 
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subchannel SUB of the second portion is provided for measurements of transmission 
conditions in the radio interface. 

In step 7, the allocations are signaled to the subscriber station MS. In step 8, 
the allocations are signaled to the subscriber station MSX T ; for example,, in the second 
5 signaling channel FACH. The subscriber station MSX then enters standby mode. 
Beforehand, in step 6, the subscriber station MSX is allocated the same transmission 
resource UR within a further logical connection for transmitting the non-time-critical 
information nzki. In addition, the subscriber station MSX is allocated a subchannel 
SUB of the second portion for measurements of transmission conditions in the radio 

10 interface. These subchannels SUB for measurement for the two subscriber station MS 
and MSX are transmitted alternately using the same spreading code sk and 
transmission time sts but in different frames. 

In step 9, data are available for transmission in the subscriber station MS ? and, 
in step 10, the subscriber station MS subsequently sends the request for the 

1 5 transmission resource UR to the base station BS continuously in the subchannel SUB 
of the first portion. The base station makes the transmission channel DCH available in 
step 11 and, in step 12, sends the channel available signal to-the subscriber station MS 
in the second signaling channel FACH. 

In step 13, the subscriber station MS then continues to send the time-critical 

20 information zki to the base station BS up until a break;-^ (i.e., until there is no time- 
critical information zki for transmission), so that, from step 14 onward, there is no 
longer any signaling sent by the subscriber station MS in the subchannel SUB of the 
first portion for the purposes of requesting the transmission resource UR. 

During the described time period for steps 9 to 14, the other subscriber station 

25 MSX waits for the opportunity to transmit the non-time-critical information nzki. For 
this purpose, the information is buffer-stored in a queue in step 15. During the time 
period, the other subscriber station MSX sends measurement signals, once or a 
plurality number of times, to the base station BS in the subchannel SUB in step 16. 

When the break in the transmission of the time-critical information zki, which 

30 is signaled in step 14, is evaluated, the base station BS sends signaling to make the 
transmission resource UR available for the non-time-critical information nzki to the 
other subscriber station MSX in the second signaling channel FACH in step 17. The 



other subscriber station MSX then sends the information nzki to the base station BS in 
step 18. 

In step 18, the present invention is particularly advantageously combined in 
connection with a method (ARQ) for repeated sending of incorrectly received data. 
5 Data received with interference are .detected, signaled to the transmission end and 
transmitted again by the latter. Particularly for non-time-critical information nzki T £for 
example,, packet data for an e-mail), a data packet of the non-time-critical information 
nzki which has been transmitted only incompletely on account of due to the end of the 
break in the transmission of the time-critical information zki^ is transmitted again 
1 0 within the next break, for example. 

An end of the break is signaled by the subscriber station MS in step 19 in the 
exclusively allocated subchannel SUB of the second portion. The base station BS then 
simultaneously makes the transmission resource UR available for transmitting the 
time-critical information zki in step 20 and, in step 21, signals to the other subscriber 
15 station MSX that the transmission resource UR has been disabled for transmitting the 
non-time-critical information nzki. 

Although the present invention has been described with reference to specific 
embodiments, those of skill in the art will recognize that chan ges may be made thereto 
without departing from the spirit and scope of the invention as set f orth in the hereafter 
20 a ppended claims. 
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ABSTRACT OF THE DISCLOSURE 
Method for allocating transmis s ion resources to tho uplink in a radio transmission 

In a A method for allocating transmission resources to the uplink in a TD- 
5 CDMA radio interface, wherein a plurality number of time slots are combined in one 
frame^A^a first signaling channel within the frame contains consecutive subchannels^ 
y-k e, the subchannels are defined by spreading code and transmission time within the 
time slot^r. a first portion of the subchannels is used by subscriber stations for 
random multiple access, and additionally a second portion of the subchannels is 
1 0 exclusively allocated to subscriber stations for signaling in logical connections. 
FIGURE 2 
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Description 

Method for allocating transmission resources to the 
uplink in a radio transmission 
5 * 

The invention relates to a method for allocating 
transmission resources to the uplink from subscriber 
stations to a base station in a radio communications 
system. 

10 

In radio communications systems, messages (speech, 
image information or other data) are transmitted via 
transmission channels using electromagnetic waves 
(radio interface) . The messages are transmitted both in 
15 the downlink from the base station to the subscriber 
station and in the uplink from the subscriber station 
to the base station. 

DE 198 10 285.2 discloses that the signal sources are 
20 distinguished, and hence the signals are evaluated, 
using methods known as frequency division multiplexing 
(FDMA) , time division multiplexing (TDMA) or code 
division multiplexing (CDMA) , which can also be 
combined with one another. One form of time division 
25 multiplexing (TDMA) is the TDD (time division duplex) 
transmission method, in which a common frequency band 
is used to transmit both in the uplink, i.e. from the 
base station to the subscriber station, and in the 
downlink from the subscriber station to the base 
30 station. 

To transmit data between two communications terminals, 
it is possible to call upon connection-oriented 
concepts and concepts based on logical connections. For 
35 connection-oriented data transmissions, it is necessary 
to provide transmission resources between the two 
communications terminals throughout the data 
transmission. 
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For data transmission using logical connections, 
permanent provision of transmission resources is not 
necessary. An example of such data transmission is 
packet data transmission. In this case, there is a 
5 logical connection between the two subscriber stations 
throughout data transmission, but transmission 
resources are provided only during the actual 
transmission times for the data packets. This method is 
based on transmission of the data in short data 
10 packets, between which relatively long breaks can 
arise. In the breaks between the data packets, 
transmission resources are available for other logical 
connections. With reference to one logical connection, 
transmission resources are saved. 

15 

The packet data transmission method known from German 
patent specification DE 44 02 930 Al is particularly 
suitable for communications systems with limited 
transmission resources. However, it was developed for 

20 transmitting non- time-critical information, where delay 
times in transmitting the information, particularly in 
the uplink, are not relevant. The base station in a 
communications system can react to time-critical 
information arriving in the network by appropriately 

25 classifying the transmission resources in the downlink. 
For the uplink, this is not possible, since allocation 
of the radio resources is performed in the network. In 
particular, it is not possible to coordinate the 
subscriber stations with one another, which means that 

3 0 information can be transmitted only with very long 
delays . 

DE 197 34 935 discloses a method in which a base 
station takes a request as a basis for allocating 
35 transmission resources in the uplink to this subscriber 
station. However, the request is made by the subscriber 
station using a multiple access operation, which is 
known from the GSM mobile radio system, for 
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example. The complex signaling and the likelihood of 
collision 
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during multiple access mean that very long delay times 
have to be accepted. 

The invention is based on the object of specifying a 
5 method for allocating transmission resources for the 
transmission of information which is more appropriate 
for time-critical applications. This object is achieved 
by the method having the features of patent claim 1 . 
Advantageous developments of the invention can be found 
10 in the subclaims. 

In the inventive method for allocating transmission 
resources to the uplink in a radio interface between 
subscriber station (MS) and a base station (BS) in a 

15 TD-CDMA communications system, a plurality of time 
slots are combined in one frame for the radio 
interface. The transmission resources can respectively 
be allocated to a subscriber station for data 
transmission, the transmission resources being defined 

20 by a frequency band, a spreading code and a time slot. 
Spreading codes are also known within a CDMA system as 
CDMA codes . 

A first signaling channel, formed by the transmission 
25 resources of a time slot, within the frame contains a 
plurality of subchannels. The subchannels are defined 
by spreading code for the transmission resource and 
transmission time within the time slot. A first portion 
of the subchannels is used by the subscriber stations 
3 0 for random multiple access, and additionally a second 
portion of the subchannels is exclusively allocated to 
subscriber stations for the purposes of signaling 
within logical connections. 

3 5 In contrast to the subchannels, used by the random 
multiple access, of the first portion, the subchannels 
of the second portion ■ are exclusively allocated to 
subscriber stations. Since random multiple access 
involves a plurality of subscriber stations being able 
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to access a subchannel of the first portion 
simultaneously, a collision is likely. For exclusively 
allocated subchannels 
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of the second portion, on the other hand, a collision 
can be ruled out and hence the delay before the use of 
the transmission resources for time-critical 
information in the uplink is significantly reduced. 

5 

On account of the exclusive allocation, additional 
signaling in the downlink to confirm the signaling to 
the subscriber station, as is customary during random 
multiple access, is not necessary. In this case, the 
10 subscriber station does not wait for confirmation, but 
rather immediately starts to transmit the time-critical 
information . 

To increase the reliability of signaling, additional 
15 confirmation is advantageous if the transmission 
conditions hold a risk of incorrect signaling. In this 
case, the subscriber station waits for confirmation by 
the base station before transmitting the time-critical 
information . 

20 

For the purposes of signaling in logical connections, 
the inventive method requires only few resources for 
signaling, which means that signaling is effected in 
just a few milliseconds. 

25 

In one advantageous refinement of the invention, the 
split of the subchannels into the first and second 
portions is configured by the base station and is 
signaled to the subscriber stations via a general 
30 signaling channel. 

In contrast to fixed splitting of the subchannels, 
configuration by the base station permits matching to 
various criteria, for example to the volume of radio 
35 traffic. Thus, the split can be configured on the basis 
of the number of existing connections, the number of 
random multiple access operations or the number of 
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logical connections 
information . 
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for transmitting time-critical 
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Advantageously, the split is configured cyclically. 
With cyclic configuration, the resources required for 
signaling the configuration are used more effectively. 
If the configuration is updated cyclically only every 
5 3 0 seconds, for example, the amount of resources used 
up is very small. 

With particular advantage, the second portion of the 
subchannels is provided for collision- free signaling of 
10 requests by the subscriber station for transmission 
resources for transmitting time-critical information. 

The transmission of time-critical information 
presupposes that the delay before transmission 

15 resources are used is short. For transmitting voice 
information, the delay must not exceed 100 
milliseconds. To use the transmission resources 
effectively in the uplink, the invention proposes that, 
during breaks in the transmission of time-critical 

20 information, non-time-critical information be 

transmitted by other subscriber stations using the same 
transmission resource. 

The inventive method guarantees that the delay before 
25 the transmission resource is used for transmitting the 
time-critical information does not exceed a maximum 
value. The maximum value is significantly below that 
for random multiple access and, with a suitable choice 
of other system parameters (shallow interleaving 
30 depth), is less than 40 milliseconds. 

With particular advantage, an exclusive allocation of a 
transmission resource to the respective subscriber 
station is temporarily canceled during the breaks in 
35 the transmission of time-critical information signaled 
by the subscriber station, and the transmission 
resource is used to transmit non-time-critical 
information from other subscriber stations 
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The breaks in the transmission of time -critical 
information are detected by the base station. In this 
case, various methods are advantageously used for 
5 detection which can also be combined with one another. 

First, the breaks are detected by evaluating the 
signaling in the subchannel of the second portion. The 
subchannel is exclusively allocated to the subscriber 

10 station transmitting time -critical information. If, by 
way of example, the subscriber station sends no 
signaling in the subchannel, the base station makes the 
transmission resource used available for transmitting 
non- time-critical information from other subscriber 

15 stations. 

Secondly, the breaks are detected by evaluating an 
interruption in the data stream. If transmission of the 
time-critical information is interrupted, then a break 

20 is established after a fixed time interval or a time 
interval configured on the basis of transmission 
conditions or the load of radio traffic, and the base 
station makes the transmission resource used available 
for transmitting non-time-critical information from 

25 other subscriber stations. 

Thirdly, the breaks are detected by virtue of the time- 
critical information containing signaling relating to 
an interruption in the transmission of the time- 
30 critical information evaluated by the base station or a 
network device. 

Applications using non- time-critical information are, 
by way of example, e-mail, or Internet data, for which 
35 only a low quality of service (QoS) is required. Such 
information can also be transmitted with a relatively 
, long delay. 
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The base station advantageously takes the request as a 
basis for signaling termination of the non-time- 
critical information from the respective other 
subscriber station and allocation of the transmission 
5 resource for transmitting the time-critical 
information. The signaling is effected, by way of 
example, simultaneously using a second signaling 
channel. Thus, the base station controls the 
distribution of transmission resources in the uplink, 
10 without continually needing to allocate a transmission 
resource exclusively to a transmission of time-critical 
information. Coordination of the transmissions in the 
uplink is therefore controlled by the base station or a 
network device . 

15 

In an alternative refinement of the invention, the 
second portion of the subchannels is provided for 
measurements of transmission conditions in the radio 
interface. During a logical connection, temporarily no 

20 information is transmitted. To ensure that the 
transmission conditions in the radio interface are 
nevertheless measured during the transmission breaks, a 
measurement signal is transmitted as signaling in a 
subscriber station's exclusively allocated subchannels 

25 of the second portion. This signaling can be effected, 
by way of example, cyclically or at the request of the 
base station. The measurement needs to be updated only 
at long time intervals, for example 2 seconds. 
Exclusive allocation of the subchannel is thus effected 

30 only for a limited time period controlled cyclically by 
the base station at relatively long time intervals. 
Thus, a plurality of subscriber stations alternately 
transmit one or more measurement signals within a 
subchannel which, however, is exclusively allocated in 

35 this time slot, which means that only few resources are 
used up. 

Advantageously, the measurements of the transmission 
conditions are evaluated for the purposes of 
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transmitted power regulation, frame synchronization and 
ascertaining a timing advance. 
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During long transmission breaks within logical 
connections, the transmitted power, frame 

synchronization and timing advance are thus updated 
cyclically, and hence a collision on account of altered 
signal delay times is prevented and the interference on 
account of unregulated transmitted powers is reduced. 

The subchannels of the second portion are 
advantageously used for a plurality of different 
signaling operations and measurements. Thus, the 
measurement of the transmission „ conditions is 
advantageously combined with the collision- free 
request . 

The invention is explained in more detail below using 
exemplary embodiments with reference to illustrations 
in the drawings, in which 

FIGURE 1 shows a block diagram of a radio communications 
system, in particular of a mobile radio system, 

FIGURE 2 shows a schematic illustration of the radio 
interface between base stations and subscriber 
stations, and 

FIGURE 3 shows a schematic illustration of the sequence 
of the inventive method. 



The radio communications system shown in FIGURE 1, and, 
3 0 by way of example, in the form of a mobile radio 
system, comprises a multiplicity of mobile switching 
centers SGSN which are networked among one another and 
set up access to a landline network PDN . In addition, 
these mobile switching centers SGSN are connected to at 
35 least one respective device for allocating radio 
resources RNC. Each of these devices RNC in turn allows 
a connection to at least one base station BS . 
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This base station BS is a radio station which can use a 
radio interface to set up and signal communication 
links to mobile or fixed subscriber stations MS, MSX, 
MSS1 and MSS2 . The functionality of this structure is 
5 used by the inventive method. Use in a wireless 
subscriber access system (access network) , for example, 
is likewise possible in this context. 

From a subscriber station MS to a base station BS, a 
transmission channel DCH in the uplink is exclusively 
allocated for the undelayed transmission of time- 
critical information zki . This transmission channel DCH 
can comprise one or more transmission resources UR, as 
shown in more detail in Figure 2 . This transmission 
channel DCH is designed for the maximum values of 
greatly fluctuating data rates. Particularly time- 
critical applications with greatly fluctuating data 
rates which are to be transmitted with little delay, 
such as video transmissions or voice transmissions with 
an interruption in the transmission during the breaks 
in speech (VAD, Voice Activity Detection) , require an 
exclusively allocated transmission channel DCH for 
these services. In this transmission channel DCH, the 
transmission of time-critical information zki is not 
delayed by the transmission of non- time-critical 
information nzki from other subscriber stations MSX. 

By contrast, transmission channels DSCH with shared use 
are not exclusively allocated to a transmission to a 
30 plurality of subscriber stations MSS1 and MSS2 . They 
are used by different subscriber stations MSS1, MS2 for 
non- time-critical information nzki, for example delayed 
transmissions of data packets. For non- time-critical 
information nzki transmitted in transmission channels 
35 with shared use, signaling known from the GPRS system 
is used, for example, where the much longer delays are 
accepted by the signaling 
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for the non- time-critical information nzki . The 
relatively long delay is unacceptable for transmitting 
time-critical information zki, however. 

5 According to the invention, in the breaks in the 
transmission of the time-critical information zki, non- 
time-critical information nzki from other subscriber 
stations MSX is additionally transmitted in the same 
transmission channel DCH. A sequence for the inventive 
10 method is illustrated in this regard in FIGURE 3. 

An illustrative frame structure for the radio interface 
in a TDD transmission method can be seen in FIGURE 2 . 
In line with a TDMA component, provision is made for 

15 splitting a broadband frequency band fb, for example 
having the bandwidth of 5 MHz. A transmission resource 
UR is defined by a frequency band fb, a spreading code 
sk and a time slot ts. Good separation is possible 
using orthogonal spreading codes. A transmission 

2 0 resource UR is the smallest unit which can be allocated 
to a subscriber station MS, MSX, MSS1 or MSS2 for data 
transmission. Within a broadband frequency band fb, the 
consecutive time slots ts are structured on the basis 
of a frame structure. Thus, 15 time slots tsO to tsl4 

2 5 are combined to form one frame rh. 

When using the TDD transmission method, some of the 
time slots tsl to tsl4 are used in the uplink and some 
of the time slots tsO to tsl4 are used in the downlink, 

3 0 with transmission in the downlink taking place before 

transmission in the uplink, for example. In between, 
there is a switching instant SP which is positioned 
flexibly on the basis of the respective need for 
transmission channels DCH, DSCH for the uplink and the 
3 5 downlink. 



GR 99 P 2667 



- 10a - 



Channel pooling is used to allocate one or more 
transmission resources UR to a communication link in 
each case. 
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The channel pooling method is advantageously used to 
produce communication links to and from subscriber 
stations MS, MSX using different data rates or to 
operate a plurality of services in parallel on one 
5 communication link. To this end, a plurality of 
transmission resources UR are combined for transmission 
for one connection. 

Within the frame rh, a first signaling channel RACH in 
10 the uplink, the general signaling channel BCCH, and a 
second signaling channel FACH in the downlink are shown 
by way of example. While the general signaling channel 
BCCH and the second signaling channel FACH require only 
one transmission resource UR, the first signaling 
15 channel RACH comprises the transmission resources UR of 
a whole time slot ts. 

Below the frame rh, the structure of the first 
signaling channel RACH is shown. The first signaling 

2 0 channel RACH contains consecutive subchannels SUB 
defined by spreading code sk and transmission time sts 
within the time slot ts. A first portion of the 
subchannels SUB, shown without shading in FIGURE 2, is 
used by the subscriber stations MS, MSX, MSS1 and MSS2 

25 for random multiple access. In addition, a second 
portion of the subchannels SUB, shown with shading in 
FIGURE 2, is exclusively allocated to subscriber 
stations MS for signaling, for example signaling the 
transmission of time-critical information zki within 

30 existing logical connections. 

The split of the subchannels SUB into the first and 
second portions is configured by the base station BS 
and is signaled to the subscriber stations MS, MSX, 
35 MSS1 and MSS2 via the general signaling channel BCCH. 
By way of example, all the transmission times sts for a 
spreading code sk are allocated to one portion of the 
subchannels SUB (not shown in FIGURE 2) . 
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Alternatively, all the spreading codes sk for a 
transmission time sts are allocated to one portion of 
the subchannels. FIGURE 2 shows a free split by the 
base station BS , as configured on the basis of the 
5 number of random multiple access operations, for 
example . 

FIGURE 3 shows, schematically, the sequence of the 
inventive method between a base station BS and two 

10 subscriber stations MS and MSX. In this example, the 
subscriber station MS needs to transmit time-critical 
information zki to the base station BS . While the 
subscriber station MSX needs to transmit only non-time- 
critical information nzki to the base station BS . The 

15 sequence takes place along a time axis t. 

In step 1, signaling information is transmitted from 
the base station BS to ' the subscriber stations MS and 
MSX via the general signaling channel BCCH . In this 
20 case, some of the signaling information is the split 
for the subchannels SUB of the first signaling channel 
RACH into a first portion for random multiple access 
and into a second portion for signaling within existing 
logical connections. 

25 

To set up a logical connection, the subscriber station 
MS evaluates the signaling information in step 2 . The 
user uses the subscriber station MS to request one or 
more transmission resources UR for the logical 

30 connection in order to transmit time-critical 
information zki. To this end, the subscriber station MS 
uses a random multiple access method in step 3 to send 
signaling to request the transmission resources UR for 
the time-critical information zki to the base station 

35 BS in the first portion of the subchannels SUB of the 
first signaling channel RACH. 

To set up a further logical connection, the subscriber 
station MSX evaluates the signaling information in 
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step 4. The user uses the subscriber station MSX to 
request at least the further logical connection for 
transmitting non- time-critical information nzki . To 
this end, the subscriber station MSX uses a random 
5 multiple access method in step 5 to send signaling to 
request the connection for the non- time-critical 
information nzki to the base station BS in the first 
portion of the subchannels SUB of the first signaling 
channel RACH. 

10 

In step 6, the base station BS evaluates the signaling 
received in the first signaling channel RACH. For both 
subscriber stations MS and MSX, logical connections are 
set up and signaled. To set up the connections, further 
15 signaling is advantageous, for example for the purposes 
of identification or authentication, which are not 
shown in FIGURE 3 for the sake of simplicity. 

The subscriber station MS is exclusively allocated, by 
2 0 way of example, a transmission resource UR within the 
logical connection. In addition, the subscriber station 
MS is exclusively allocated a subchannel SUB of the 
second portion for the purposes of collision-free 
signaling of requests for the transmission resource UR 
25 for transmitting the time-critical information zki . A 
further exclusively allocated subchannel SUB of the 
second portion is provided for measurements of 
transmission conditions in the radio interface. 

30 In step 7, the allocations are signaled to the 
subscriber station MS. In step 8, the allocations are 
signaled to the subscriber station MSX, for example in 
the second signaling channel FACH . The subscriber 
station MSX then enters standby mode. Beforehand, in 

35 step 6, the subscriber station MSX is allocated the 
same transmission resource UR within a further logical 
connection for transmitting the non-time-critical 
information nzki. In addition, the subscriber station 
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MSX is allocated a subchannel SUB of the second portion 
for measurements of transmission conditions in the 
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radio interface. These subchannels SUB for measurement 
for the two subscriber station MS and MSX are 
transmitted alternately using the same spreading code 
sk and transmission time sts but in different frames. 

5 

In step 9, data are available for transmission in the 
subscriber station MS, and, in step 10, the subscriber 
station MS subsequently sends the request for the 
transmission resource UR to the base station BS 
10 continuously in the subchannel SUB of the first 
portion. The base station makes the transmission 
channel DCH available in step 11 and, in step 12, sends 
the channel available signal to the subscriber station 
MS in the second signaling channel FACH. 

15 

In step 13, the subscriber station MS then continues to 
send the time-critical information zki to the base 
station BS up until a break, i.e. until there is no 
time-critical information zki for transmission, so 

2 0 that, from step 14 onward, there is no longer any 

signaling sent by the subscriber station MS in the 
subchannel SUB of the first portion for the purposes of 
requesting the transmission resource UR. 

25 During the described time period for steps 9 to 14, the 
other subscriber station MSX waits for the opportunity 
to transmit the non- time-critical information nzki . For 
this purpose, the information is buffer-stored in a 
queue in step 15. During the time period, the other 

3 0 subscriber station MSX sends measurement signals, once 

or a plurality of times, to the base station BS in the 
subchannel SUB in step 16. 

When the break in the transmission of the time-critical 
35 information zki, which is signaled in step 14, is 
evaluated, the base station BS sends signaling to make 
the transmission resource UR available for the non- 
time-critical information nzki to the other subscriber 
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station MSX in the second signaling channel FACH in 
step 17. The other subscriber station MSX then sends 
the information nzki to the base station BS in step 18. 
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In step 18, the invention is particularly 
advantageously combined in connection with a method 
(ARQ) for repeated sending of incorrectly received 
data. Data received with interference are detected, 
signaled to the transmission end and transmitted again 
by the latter. Particularly for non- time-critical 
information nzki , for example packet data for an e- 
mail, a data packet of the non- time-critical 
information nzki which has been transmitted only 
incompletely on account of the end of the break in the 
transmission of the time-critical information zki is 
transmitted again within the next break, for example. 

An end of the break is signaled by the subscriber 
15 station MS in step 19 in the exclusively allocated 
subchannel SUB of the second portion. The base station 
BS then simultaneously makes the transmission resource 
UR available for transmitting the time-critical 
information zki in step 20 and, in step 21, signals to 
2 0 the other subscriber station MSX that the transmission 
resource UR has been disabled for transmitting the non- 
time-critical information nzki. 
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Patent claims 

1 . A method for allocating transmission resources 
(UR) to the uplink in a radio interface between 

5 subscriber stations (MS,MSX) and a base station (BS) in 
a communications system, 

where a plurality of time slots (ts) are combined in 
one frame (rh) for the radio interface, 

in which the transmission resources (UR) , defined by a 
10 frequency band (fb) , a spreading code (sk) and a time 
slot (ts) , can respectivey be allocated to a subscriber 
station (MS) for data transmission, 

a first signaling channel (RACH) , formed by the 
transmission resources (UR) of a time slot (ts) , within 
15 the frame (rh) contains a plurality of subchannels 
(SUB) which are defined by spreading code (sk) for the 
transmission resource (UR) and transmission time (sts) 
within the time slot (ts) 

a first portion of the subchannels (SUB) is used by the 
20 subscriber stations (MS , MSX, MSS1 , MSS2 ) for random 
multiple access, and 

additionally a second portion of the subchannels (SUB) 
is exclusively allocated to subscriber stations (MS) 
for the purposes of signaling within existing logical 
25 connections. 

2. The method as claimed in claim 1, in which 

the split of the subchannels (SUB) into the first and 
second portions is configured by the base station (BS) 
30 and is signaled to the subscriber stations 

(MS,MSX,MSS1,MSS2) via a general signaling channel 

(BCCH) . 

3. The method as claimed in claim 2, in which 

35 the split is configured on the basis of the number of 
random multiple access operations. 

4. The method as claimed in claim 2, in which 
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the split is configured on the basis of the number of 
logical connections for transmitting time -critical 
information (zki) . 

5 5. The method as claimed in one of claims 2 to 4 , in 
which the split is configured cyclically. 

6 . The method as claimed in one of the preceding 
claims, in which at least one subchannel (SUB) of the 
10 second portion is provided for col 1 ision- free signaling 
of requests by the subscriber stations (MS) for 
transmission resources (UR) for transmitting time- 
critical information (zki) . 

15 7. The method as claimed in one of claims 1 to 5 , in 
which at least one subchannel (SUB) of the second 
portion is provided for measurements of transmission 
conditions in the radio interface. 

20 8. The method as claimed in claim 7, in which 

the measurements of the transmission conditions are 
evaluated for the purposes of transmitted power 
regulation . 

2 5 9. The method as claimed in one of claims 7 or 8 , in 
which the measurements of the transmission conditions 
are evaluated for the purposes of frame 
synchronization . 

30 10. The method as claimed in one of claims 7 or 8 , in 
which the measurements of the transmission conditions 
are evaluated for the purposes of ascertaining a timing 
advance . 

35 11. The method as claimed in claim 6, in which 

an exclusive allocation of a transmission resource (UR) 
to the respective subscriber station (MS) is 
temporarily canceled during breaks in the transmission 
of time-critical information (zki) signaled by the 
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subscriber station (MS) , and 
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the transmission resource (UR) is used to transmit non- 
time-critical information (nzki) from other subscriber 
stations (MSX) to the base station (BS) within a 
logical connection. 

5 

12. The method as claimed in claim 11, in which 
the base station (BS) takes the request as a basis for 
signaling termination of the transmission of the non- 
time-critical information (nzki) from the respective 
10 other subscriber station (MSX) and allocation of the 
transmission resource (UR) for transmitting the time- 
critical information (zki) , using a second signaling 
channel (FACH) . 
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Abstract 

Method for allocating transmission resources to the 
uplink in a radio transmission 

In a method for allocating transmission resources to 
the uplink in a TD-CDMA radio interface, a plurality of 
time slots are combined in one frame. A first signaling 
channel within the frame contains consecutive 
subchannels. The subchannels are defined by spreading 
code and transmission time within the time slot. A 
first portion of the subchannels is used by subscriber 
stations for random multiple access, and additionally a 
second portion of the subchannels is exclusively 
allocated to subscriber stations for signaling in 
logical connections. 
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dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeUordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
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the first paragraph of Title 35, United States Code, 
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